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(57) Abréegée/Abstract:

Locking mechanism of a hand firearm consisting of a breech block (1) with a longitudinally slidingly arranged firing pin (33) and
provided on its upper side with a carrier (2) having a stepped through hole (3), inside which a return spring (5) Is arranged on a
guide bar (4), and further with a single arm transmission lever (37), which Is swingingly arranged in the carrier (2) and the free end
of which Is adapted for an engagement with a cross trip (47) provided In a cutoff case (7). The locking mechanism has got the
single arm transmission lever (37) provided with a cylindrical crossbar (38), which Is swingingly and slidingly arranged in an oval
cross seat (40) In the carrier (2) and which Is provided with a back supporting surface (41) and a front supporting surface (42) for
an engagement with the cylindrical crossbar (38) of the single arm transmission lever (37), wherein the free end (43) of the single
arm transmission lever (37) Is provided with a cross stop (44) overlapping on both sides and having an engagement surface (45)
for an engagement with a stop surface (46) of the cross trip (4/7), and a locking clearance (X) exists between the engagement
surface (45) and the stop surface (46).
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(57) Abstract: Locking mechanism of a hand firearm consisting of a breech block (1) with a longitudinally slidingly arranged
e firing pin (33) and provided on its upper side with a carrier (2) having a stepped through hole (3), inside which a return spring (5)
v={ is arranged on a guide bar (4), and further with a single arm transmission lever (37), which is swingingly arranged in the carrier (2)
R and the free end of which is adapted for an engagement with a cross trip (47) provided in a cutoff case (7). The locking mechanism
has got the single arm transmission lever (37) provided with a cylindrical crossbar (38), which is swingingly and slidingly arranged
G Nas g g p y gingly gly g
& in an oval cross seat (40) in the carrier (2) and which is provided with a back supporting surface (41) and a front supporting surface
P pPp pp
e\ (42) for an engagement with the cylindrical crossbar (38) of the single arm transmission lever (37), wherein the free end (43) of the

o single arm transmission lever (37) is provided with a cross stop (44) overlapping on both sides and having an engagement surface

(45) for an engagement with a stop surface (46) of the cross trip (47), and a locking clearance (X) exists between the engagement

surface (45) and the stop surface (46).
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Locking mechanism of a hand firearm

Technical field

The 1invention relates to a locking mechanism of a hand firearm,
the locking mechanism consisting of a breech block provided with a
longitudinally sliding firing pin and with a carrier with a stepped through
hole at the upper side, wherein a return spring is arranged in the through
hole, and further provided with a single arm transmission lever, which is
arranged 1n the carrier in a swinging way and its free end is adapted to

engage a cross stop provided in the cutoff case.

Backeround of the invention
A locking mechanism of a hand firearm is know from US Patent

Nd. 2,270,683, which describes a locking mechanism consisting of a
breech block and of its mutually slidingly arranged carrier, which are
connected with each other by means of a single arm lever, the lever
being set in the carrier swingingly and the free end of the lever being
supported by the rear face of the breech block. The free end of said
single arm lever is also adapted for engagement with a stop provided in a
cutoff case and said lever has a through hole to be entered by a hammer
to enable an actuation of a cartridge by a stroke on a firing pin with a
striker.

Practical experience in the utilisation of said apparatus has proven
that its use for present hand firearms 1is limited, because its design cannot
be used well for automatic firing, i.e. for batch firing, in case the firing
proceeds at a so called closed cutoff and a trigger and striking apparatus,
¢.g. of a hammer type, is used to fire the cartridge. The disadvantage of

said type of cutoff mechanism consists in the unsuitable mutual coaction
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of said parts of the cutoff mechanism and their unsuitable mutual
coaction with the cutoff case. Due to the unsuitable coaction a
substantive recoil of the cutoff mechanism or of its part occurs during
the locking of the cartridge chamber, namely at the time when the cutoff
mechanism reaches the front, ie. locking position and when the
transmission ratio of the single arm lever, of the so called accelerator is
tully utilised to intensify the locking force for a proper and sure locking
of the cartridge chamber. The driving means of the breach block recoils
furthest after said stroke, wherein the single arm lever is arranged within
and 1s subjected to bending within the elastic deformation region during
the final stage of the locking of the cartridge chamber. The side walls of
the cutoff mechanism, too, are subjected to tension within the region of
the elastic deformation between the cartridge chamber and the stop. The
breech block, too, is subjected to buckling within the elastic deformation
region during the locking. Any springing within the material of the parts
of the locking mechanism and the cutoff case is intensified additionally
by the transmission ratio of the single arm lever. The extent of the recoil
depends mainly on the size of the transmission ratio of the single arm
lever, on the strength of the return spring, on the modules of elasticity of
the materials, from which the particular parts of the locking mechanism
and of the cutoff case are formed, on the weight of the breech block
carrier, on the frictional resistance at guiding the moving parts of the
locking mechanism and on the angular displacement of the firearm
during the firing, i.e. on the elevation and on the depression. Any more
substantial recoil of the locking mechanism is not permissible, as it is
hazardous for the firearm function as well as for the operator, because

the cartridge may be fired during an incomplete locking of the cartridge
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chamber, i.e. at the time, when the recoil is in progress. The longer the
recoill path, the greater the danger that the cartridge will be fired
prematurely, 1.e. when the cartridge chamber is not locked fully.
Subsequently, such firing of the cartridge leads to a loss of the
automatic function of the firearm and, in a worse case, to a destruction of
the shell at its bottom region, as in the critical moment of the recoil, the
pressure of the combustion gas presses the shell out of the cartridge
chamber so forcefully that a part of the shell wall gets outside the
cartridge chamber into the free unprotected space and said unprotected
part of the shell wall does not withstand the high pressure of the
combustion gas within the shell. So the destruction of the unprotected
shell wall and the expansion of the leaked combustion gas occurs, which
may substantially affect not only the construction of the firearm but also
the health of its operator.

Summary of the invention

The objective of the invention is to remove the above deficiencies
and to design such a locking mechanism for a hand firearm, which would
be reliable and secure during firing in any position of the firearm, at
shooting single shots as well as at batch shooting, due to the fact that the
cartridge chamber would be securely locked by the locking mechanism
at the time of firing the cartridge.

Said objective is accomplished and the above disadvantages are removed
by the locking mechanism of a hand firearm, which consists of a breech
block provided with a longitudinally slidingly arranged firing pin and on
its upper side with a carrier having a stepped through hole, inside which
a return spring is arranged, and further with a single arm transmission

lever, which 1s arranged in the carrier and the free end of which is
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adapted for an engagement with a cross trip in a cutoff case, according to
the mvention, wherein the single arm transmission lever is provided with
a cylindrical crossbar, which is swingingly and slidingly arranged in an
oval cross seat in the carrier and which is provided with a back
supporting surface and a front supporting surface for an engagement
with the cylindrical crossbar of the single arm transmission lever,
wherein the free end of the single arm transmission lever is provided
with a cross stop overlapping on both sides and having an engagement
surface for an engagement with a stop surface of the cross trip, and a
locking clearance exists between the engagement surface and the stop
surface.

It 1s preferable when the overlapping cross stop of the single arm
transmission lever is further provided with a control surface for an
engagement with a nose of a single arm release lever for catching the
hammer by its catch protrusion.

It 1s further preferable when the single arm transmission lever is
provided with a firing element, which is arranged in a limited sliding
way and has an end intended for an engagement with the firing pin and
the opposite end for an engagement with the striking surface of the
hammer.

An advantage of the locking mechanism of a hand firearm
according to the invention consists in the fact, that the unfavourable
recoll of the locking mechanism is prevented by preventing any
springing of the single arm transmission lever. So the firing of the
cartridge 1is safe and reliable in any mode of firing and in any position of
the firearm. This 1s achieved especially due the fact that, when the

locking mechanism is in the locked position, the single arm transmission
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lever 1s mactive as a mass reducer and as an accelerator for a requisite
time, so that the transmaission ratio of the single arm transmission lever is
not utilised until the moment of firing of the cartridge. This is possible
because the engagement surface on the cross stop of the single arm lever
does not contact the stop surface of the cross trip on the cutoff case until
the moment of firing of the cartridge and there is a locking clearance
between them. Said locking clearance prevents any springing on the
single arm transmission lever and therefore also any transmission of
elastic forces modified by the transmission ratio of the single arm
transmission lever via its cylindrical crossbar onto the mass of the carrier

of the breech block is prevented.

Brief description of the drawings

An exemplifying embodiment of the invention is shown in the
drawings, wherein Fig. 1 shows a front view of a sectional longitudinal
axial section of a hand firearm with a locking mechanism in the locked
posttion just after the firing of the cartridge; Fig. 2 shows the front view
of the same section of the hand ﬁrearﬁt with the locking mechanism in
the open posttion; Fig. 3 shows a partial view and a partial section of the
detail A of Fig. 1; Fig. 4 shows a partial view and a partial section of the
detail B of Fig. 1, Fig. 5 shows a front view of a partial longitudinal axial
section of a cutoff case , Fig. 6 shows a cross section of the cutoff case
along the line VI-VI in Fig. 5; Fig. 7 shows a cross section of a part of
the cutoff case with a breech block, its carrier and its enclosure along the
line VII-VII 1 Fig. 2; and Fig. 8 shows a transmission lever in the

direction from the barrel.
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First of all, the locking mechanism according to Fig. 1 consists of
a breech block 1 provided on its upper side with a carrier 2, having a
stepped through hole 3, inside which a return spring 3 is arranged on a
guide bar 4. The rear end of the spring S 1s supported by a perpendicular
wall 6, which closes the rear end of a cutoff case 7 and in which the rear
end of the guide bar 4 of the return spring S 18 anchored. The
perpendicular wall 6 is a part of a mounting seat 8 of a butt (not shown)
of the hand firearm, the mounting seat 8 being inserted in the rear part of
the cutoff case 7, to which it is fastened by means of a mounting pin 2.
The front end of the cutoff case 7 consists of a supporting collar 10, m
which a barrel 12 with a cartridge chamber 13 is inserted and secured by
a cross pin 11. The lower side of the supporting collar 10 1s provided
with a tapped hole 14, into which a fastening screw 13 is screwed
passing through the lower grip part 16 for its attachment. A supporting
frame 17 is inserted into the cutoff case 7 from below and 1t is secured
therein by means of two securing pins 18, 19. The supporting frame 17 1S
provided with a longitudinal sleeve 20, inside which a magazine 21 for
cartridges 22 along with a feeder 23 and a feeding spring 24 are
arranged. There is a bow 23 arranged backwards next to the longitudinal
sleeve 20, a trigger 26 protrudes into the bow 23 and a magazine lock 27
is hinged flexibly by a cross bolt 28 in the bow 23. The rear part of the
supporting frame 17 is provided with a grip 29. The cutoff case 7 1s
closed at its upper side and its lateral sides by an enclosure 30 with an
ejection slot 31 for empty shells 32 (Fig. 1). A firing pmn 33 with a striker
34 is arranged in the breech block 1 m a flexible sliding way, wherein 1ts

movement is limited by a delimiting pin 35, which protrudes partially
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into an elongated cross groove 36 on the firing pin 33. The locking
mechanism consists further of a single arm transmission lever 37
provided with a cylindrical crossbar 38, the central part of its length
being provided with a flute-like seat 39 (Fig. 8) for the passage of the
return spring 5. The cylindrical crossbar 38 extends into an oval cross
seat 40 formed in the carrier 2 of the breech block 1. The oval cross seat
40 1s provided with a back supporting surface 41 and a front supporting
surface 42 for an engagement with the cylindrical crossbar 38 of the
single arm transmission lever 37. The free end 43 of the single arm
transmission lever 37 1s provided with a cross stop 44 overlapping both
sides of the free end 43. The cross stop 44 has got an engagement surface
43 for an engagement with a stop surface 46 of a cross frip 47 formed in
the cutoff case 7, as well as a control surface 48 for an engagement with
a nose 49 of a single arm release lever S0 arranged in a flexible sliding
way on a suspension bolt 51, which is imbedded in the supporting frame
17, mmside which a supporting spring 52 for the single arm release lever
S0 is disposed. The single arm release lever 50 has got a grip end 53,
which 1s intended for an engagement with a catch protrusion 54 formed
on a hammer 33 1 the region of its mounting on a hammer bolt 56, on
which a striking spring 57 is wound and which has its ends suspended in
the supporting frame 17. The hammer 55 consists of a single arm lever
provided with a striking surface S8 for an engagement with a firing
element 59, which is slidingly mounted in the single arm fransmission
lever 37 and its movement is limited by a limiting pin 60 (Fig. 2), as well
as with a guide surface 61 at the free end of the hammer S5 for an
engagement with a control surface 62 (Fig. 4) formed on a lower part of

a back face 63 of the carrier 2 of the breech block 1. The hammer 58 is
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provided with a retaining protrusion 64 arranged opposite the guide
surface 61, intended for an engagement with a retaining nose 65
arranged at the end of a retaining arm 66 of a trigger lever 67, which is
fixed to the trigger 26 and swingingly suspended on a trigger bolt 68.
There 1s a fire interrupter 70 swingingly suspended also on the trigger
bolt 68, the mterrupter 70 being provided with a spring (not shown) and
controlled by means of an ordinary firing mode switch 71 which is
combined with a firearm lock. A flat spring 73 is mounted to the
supporting frame 17, e.g. by means of a rivet 72, and it is designed to -
return the trigger lever 67 back to the starting position. The breech block
1 1s provided with a pair of longitudinal guiding grooves 74, 75, which
are arranged at opposite sides of the breech block 1 and into which the
respective longitudinal guiding ribs 76, 77 are inserted, the longitudinal
guiding ribs 76, 77 being formed at the inner sides of the cutoff case 7.
The breech block 1 is provided at its front face 78 with a seat 79 for the
bottom of the cartridge 22 and with a supporting protrusion 80, which is
arranged near to the front face 78 protruding from its upper side and is
provided at the back side with a supporting surface 81 for an engagement
with the respective stop surface 82 formed at the lower side near to the
front wall 83 of the carrier 2 of the breech block 1. The longitudinally
shiding coupling of the carrier 2 with the breech block 1 is realised by
means of a pair of slide-ways 84, 85 arranged opposite each other on the
breech block 1 and inserted into the respective guiding slots 86, 87 on
the carrier 2 of the breech block 1.
The hand firearm according to the invention operates as follows:

Prior to the single or batch firing, the operator takes a tensioning

lever (not shown), which is connected with the carrier 2 of the breech
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block 1, and he moves said system to the back position. Upon said
movement the cylindrical crossbar 38 contacts the front supporting
surface 42 of the oval cross seat 40 and the return spring 5 is
compressed. At the same time, the single arm transmission lever 37 is
tilted drifting behind the cylindrical crossbar and dragging its cross stop
44 over the cross trip 47 of the cutoff case 7 and the hammer 55 is tilted
below the lower surface of the breech block 1 against the power of the
striking spring 57. When the hammer 55 is in that position, it is arrested
with its catch protrusion 54 by the grip end 53 of the single arm release
lever 50 due to the operation of the supporting spring 52, as well as with
its retaining protrusion 64 by the retaining nose 65 on the retaining arm
66 of the trigger lever 67. Due to the operation of the return spring 5, a
releasing of the tensioning lever (not shown) issues in a forward
movement of the carrier 2, wherein the back supporting surface 41 in the
oval cross seat 40 touches the cylindrical crossbar 38, which issues in a
torward movement of the single arm transmission lever 37, which slides
with its cross stop 44 with the control surface 48 over the cutoff case 7
and pushes ahead of itself the breech block 1. The breech block 1 hits
against the bottom of the cartridge 22, pushes the cartridge 22 out of the
magazine 21 and gets it into the cartridge chamber 13 of the barrel 12.
During said movement of the locking mechanism, the cross stop 44 is
shifted over the cross trip 47, and as a result, the single arm transmission
lever 37 is erected and this enables — due to a further operation of the
return spring S — a further forward movement of the carrier 2 till its stop
surface 82 hits against the supporting surface 81 of the supporting
protrusion 80 on the breech block 1. When the breech block 1 is pushed
till its front face 78 touches the rear end of the barrel 12, eventually to
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the face of the supporting collar 10, the cartridge 22 is locked in the
carfridge chamber 13. When the single arm transmission lever 37 is
erected, 1ts cross stop 44 engages the nose 49 of the single arm release
lever S0 and therefore it is swung against the force of the supporting
spring S2. Consequently, the catch protrusion 54 of the hammer 55 is
released, but the hammer stays in the dropped position as its retaining
protrusion 64 is caught by the retaining nose 65 of the trigger lever 67.
When the trigger 26 is pulled, the retaining protrusion 64 is released and
— due to the operation of the striking spring 57 — the hammer 55 is flirted
around the hammer bolt 56 towards the single arm transmission lever 37,
where the striking surface 58 of the hammer 33 contacts the firing
clement 59 and, at the same time, its guide surface 61 contacts the
control surface 62 of the carrier 2 of the breech block 1. Consequently,
the movement of the firing element 59 is transmitted to the firing pin 33
with the striker 34, so that the primer (not shown) is inifiated and the
cartridge 1s fired. The power of the powder gas acts onto the bottom of
the empty shell 32 (Fig. 1) and said power is transmitted to the breech
block 1, which starts to move along with the carrier 2 and with the single
arm transmission lever 37 towards the back position against the power of
the return spring 5. During the first phase of said movement, the single
arm transmission lever 37 remains m the erected position until its cross
stop 44 overcomes the locking clearance X between its engagement
surface 45 and the stop surface 46 of the cross trip 47 on the cutoff case
7 and the cross stop 44 leans against it. From this moment on, the
function of the single arm transmission lever 37 as a mass reducer and an
accelerator 1s fully utilised, wherein a further movement of the empty

shell 32 depends especially on the drive ratio of the single arm

10
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transmission lever 37, on the mass quantum of the carrier 2 of the breech
block 1, on the strength of the return spring 5 and on the process of the
ballistic pressure inside the barrel 12. During said further movement of
the locking mechanism, the single arm transmission lever 37 is tilted and
therefore the speed of the carrier 2 backwards against the power of the
return spring S is increased. During said accelerated movement
backwards, the empty shell 32 is thrown from the firearm throu gh the
ejection slot 31 by means of an ejector (not shown). Due to the backward
movement of the single arm transmission lever 37, the hammer 55 is
tilted under the lower surface of the breech block 1 against the power of
the striking spring 57, wherein the hammer 55 is caught again by the
single arm release lever 50. The locking mechanism, after reaching the
back dead point, is moved forwards by means of the return spring 5, and
another cartridge 22 is pushed into the cartridge chamber 13 during said
forward movement and, during the final phase of the movement, after the
cross stop 44 1s shifted over the cross trip 47, the single arm transmission
lever 37 is erected. At that moment, the single arm release lever 50 is
swung by the control surface 48 of the single arm transmission lever 37
and therefore, the hammer 58 is released. In case the trigger 26 is kept
pulled, the hammer 55 is shot and fires said another cartridge 22 in the
above mentioned way. Said cycle is repeated as long as the trigger 26 is
pulled until the moment, when the last cartridge 22 from the magazine
21 1s fired. In case the trigger 26 has been released before the erection of
the single arm transmission lever 37, the retaining protrusion 64 on the
hammer 33 is caught by the retaining nose 65 of the trigger lever 67,
whereby the batch firing is stoppéd, even if the single arm transmission

lever 37 swings the single arm release lever 50 and releases the hammer
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S3 thereby. The cartridge 22, which has been pushed into the cartridge
chamber 13, has not been fired and is prepared for firing at the next
pulling of the trigger 26. In case a single shot firing is required, the fire
interrupter 70 is activated by turning the firing mode switch 71, so that
the hammer 35 is caught in the requisite moment and the firing is
interrupted. The trigger 26 has to be released for the next firing and at
the same time the hammer 385 is released by the fire interrupter 70 and is
caught by the retaining nose 65 of the trigger lever. So, the hand firearm

is prepared for another firing.

Industrial applicability

The locking mechanism according to the invention may be used in
hand firearms, when it is required that the cartridge chamber is reliable
and safely locked before firing the inside located cartridge and that any
recoil of the locking mechanism before the cartridge firing itself is

prevented.
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List of reference numerals

breech block

carrier

through hole

guide bar

return spring
perpendicular wall
cutoff case
mounting seat
mounting pin

10 supporting collar
11 cross pin

12 barrel

13 cartridge chamber
14 tapped hole

15 fastening screw

16 lower grip part

17 supporfing frame
18 securing pin

19 securing pin

20 longitudinal sleeve
21 magazine

22 cartridge

23 feeder

24 feeding spring

25 bow

26 trigger

2’7 magazine lock

28 cross bolt

29 trip

30 enclosure

31 ejection slot

32 empty shell

33 firing pin

34 striker

35 delimiting pin

36 ongated cross groove
37 single arm transmission lever
38 cylindrical crossbar
39 flute-like seat

40 oval cross seat

41 back supporting surface
42 front supporting surface
43 free end

44 cross stop
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45 engagement surface

46 stop surface

47 cross trip

48 control surface

49 nose

50 single arm release lever
51 suspension bolt

52 supporting spring

53 grip end

54 catch protrusion

55 hammer

56 hammer bolt

57 striking spring

38 striking surface

59 firing element

60 Iimiting pin

61 guide surface

62 control surface

63 back face

64 retaining protrusion

05 retaining nose

06 retaining arm

07 trigger lever

68 trigger bolt

69 securing arm

70 fire interrupter

71 switch

72 rivet

73 flat spring

74 longitudinal guiding groove
75 longitudinal guiding groove
76 longitudinal guiding rib
77 longitudinal guiding rib
78 front face

79 seat

80 supporting protrusion
81 supporting surface

82 stop surface

83 front wall

84 shide way

85 shlide way

86 guiding slot

87 guiding slot

X locking clearance
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PATENT CLAIMS

1. Locking mechanism of a hand firearm consisting of a breech block (1)

10

15
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25

with a longitudinally slidingly arranged firing pin (33) and provided
on its upper side with a carrier (2) having a stepped through hole (3),
inside which a return spring (5) is arranged, and further with a single
arm transmission lever (37), which is arranged in the carrier (2) and
the free end of which is adapted for an engagement with a cross trip
(47) provided in a cutoff case (7), characterised in that the single
arm transmission lever (37) is provided with a cylindrical crossbar
(38), which is swingingly and slidingly arranged in an oval cross seat
(40) in the carrier (2) and which is provided with a back supporting
surface (41) and a front supporting surface (42) for an engagement
with the cylindrical crossbar (38) of the single arm transmission lever
(37), wherein the free end (43) of the single arm transmission lever
(37) is provided with a cross stop (44) overlapping on both sides and
having an engagement surface (45) for an engagement with a stop
surface (46) of the cross trip (47), and a locking clearance (X) exists
between the engagement surface (45) and the stop surface (46).

. Locking mechanism of a hand firearm according to claim 1,

characterised in that the overlapping cross stop (44) of the single
arm transmission lever (37) is further provided with a control surface
(48) for an engagement with a nose (49) of a single arm release lever

(50) for catching the hammer (55) by its catch protrusion (54).

. Locking mechanism of a hand firearm according to claim 1,

characterised in that the single arm transmission lever (37) 1s
provided with a firing element (59) arranged in a limited sliding way,

having an end intended for an engagement with the firing pin (33) and

14
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the opposite end for an engagement with the striking surface (58) of
the hammer (55).
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